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(5 7) Abstract: 

PURPOSE: To enhance the efficiency of a fluorescent lamp to a great extent. 
CONSTITUTION: A fluorescent lamp is high-frequency lighted with a high 
frequency voltage impressed on a pair of internal electrodes 2a, 2b, wherein a pair of 
external electrodes 5a, 5b are installed on the outside of the tube 1 in positions near 
the internal electrodes 2a, 2b, and further a pulse generating circuit 6 is furnished to 
impress a pulse voltage between the external electrodes 5a, 5b, and thereby a wave 
motion is excited in a discarge plasma. Accordingly the 254-nm emission intensity 
can be increased by impressing pulse voltage on the external electrodes for excitation 
of wave motion in the discharge plasma, and the light emitting efficiency is enhanced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A fluorescent lamp characterized by having a pulse generating circuit which impresses a pulse voltage for exciting a 
wave motion inside discharge plasma to said external inter-electrode one while equipping said location near the internal 
electrode of an outside of a lamp pipe with an external electrode of a pair in a fluorescent lamp by which RP lighting is 
carried out with high-frequency voltage impressed to an internal electrode of a pair. 

[Claim 2] A fluorescent lamp characterized by having a pulse generating circuit which impresses a pulse voltage for exciting a 
wave motion inside discharge plasma between said external electrodes and said one internal electrodes while equipping one 
near location of said internal electrode with an external electrode on the outside of a lamp pipe in a fluorescent lamp by which 
RF lighting is carried out with high-frequency voltage impressed to an internal electrode of a pair. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the method of raising especially lamp efficiency about the so-called 
fluorescent lampth at mercury a nd rare gas were enclosed in the pipe. 
[0002] • 

[Description of the Prior Art] In the so-called fluorescent lamp with which mercury and rare gas were enclosed in the pipe, 
current and the maximunri efficiency acquired are set to the fluorescent lamp only for RF lightings. It is a 100 ImAV degree. 
However, improvement in the further effectiveness is desired rather than the viewpoint of energy saving. As an approach for 
current and efficient-izing currently performed, they are optimization of a lamp size, optimization of the lighting method 
represented by RF lighting, improvement in the luminous efficiency of a fluorescent substance, etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the present condition, there was a trouble that large improvement in 
efficiency was not easy, only by the above-mentioned method. 

[0004] This invention was made in view of the above-mentioned technical problem, and the place made into the purpose is by 
controlling the discharge plasma positively to offer the structure of a fluorescent lamp where large improvement in 
effectiveness can be aimed at. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a fluorescent lamp according to claim 1 is 
characterized by having a pulse generating circuit which impresses a pulse voltage for exciting a wave motion inside 
discharge plasma to said external inter-electrode one while equipping said location near the internal electrode of an outside of 
a lamp pipe with an external electrode of a pair in a fluorescent lamp by which RF lighting is carried out with high-frequency 
voltage impressed to an internal electrode of a pair. 

[0006] Moreover, a fluorescent lamp according to claim 2 is characterized by having a pulse generating circuit which 
impresses a pulse voltage for exciting a wave motion inside discharge plasma between said external electrodes and said one 
internal electrodes while it equips one near location of said internal electrode with an external electrode on the outside of a 
lamp pipe in a fluorescent lamp by which RF lighting is carried out with high-frequency voltage impressed to an internal 
electrode of a pair. 
[0007] 

[Function] In the fluorescent lamp turned on by the choke coil or the inverter method, the fluorescent lamp of this invention 
install s an external electrode in the exterior of the pipe of a lamp, and is characterized by impressing a predetermined repeat 
pulse voltage to the external electrode. Thus, by constituting, the electron of energy is generable inside the plasma in a pipe. 
Mercury can be excited to level with more high energy levels with this electron. The mercury excited by these high energy 
levels emit s jiltraviolet rays to the quiescent time of a pulse volt age. This is the same phenomenon as the afterglow in the 
pulse discharge generally said, and if the conditions of an impression pulse are optimized, it is kno wn that bigger intensity of 
radiation than under pulse impression can be obtained. 

[0008] Moreover, by impressing a pulse voltage to an external electrode, as shown in drawing 3 , vibration arises in the 
voltage waveform of internal inter-electrode discharge, and a current wave form. When it means that the wave motion is 
excited and this wave motion exists in the interior of the discharge plasma, 254nm intensity of radiation increases this 
vibration. 
[0009] 

[Example] One example of the fluorescent lamp of this invention is explained based on the circuit diagram of drawing 1 . By 
drawing 1 , intenia ielectrode 2a of a pair and 2b are i nstalled in the interior of the lamp pipe I with which mercury an d rare 
gas were enciosed^and internal electrode 2a and 2b are connected to the lighting circuits 3, such as choke ballast or an 
inverter method, respectively. The lighting circuit 3 has inputted alternating current power from the source power supply 4. 
The external electrodes 5a and 5b are attach ed in the location near internal electrode 2a of lamp pipe 1 outside, and the 2b, 
respectively, and those external electrodes 5a and 5b are connected to the pulse generating circuit 6. 

[0010] While constituting as mentioned above and impressing high-frequency voltage between internal electrode 2a and 2b by 
the lighting circuits 3, such as choke ballast or an inverter method, the pulse voltage whose frequency is about 40Hz is 
impressed between external electrode 5a and 5b by the pulse generating circuit 6. The voltage between internal electrode 2a at 
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this time and 2b or the wave of current comes to be shown in drawing 3 . 

[001 1] At drawing 3 , (a) is lamp voltage impressed between internal electrode 2a and 2b. VL (b) is the voltage waveform to 
express and lamp current which flows between internal electrode 2a and 2b. IL (c) is the current wave form to express and a 
pulse voltage impressed between external electrode 5a and 5b. VP It is the voltage waveform to express. Pulse voltage as are 
shown in drawing 3 and shown in (c) VP It is lamp voltage as it is shown in (a) and (b), when it impresses between external 
electrode 4a and 4b. VL And lamp current IL Vibration arises and a wave motion can be excited inside the discharge plasma. 
In the case of this example, the luminous efficiency of a fluorescent lamp is about 20%. It improved. 
[0012] The example from which the fluorescent lamp of this invention differs is explained based on the circuit diagram of 
drawing 3 . However, suppose that a same sign is attached about the configuration and equivalent configuration which were 
shown in drawing I . Although the external electrodes 5a and 5b were attached in the exterior of the lamp pipe 1 and it had 
connected with the pulse generating circuit 6 in the fluorescent lamp shown in drawing 1 , one side of an electrode which 
impresses a pulse voltage is made into internal electrode 2b in this example. Thus, also by constituting, a wave motion can be 
excited inside the discharge plasma as well as the case of the example shown in drawing 1 , and it is about 20%. The 
improvement in effectiveness was found. 
[0013] 

[Effect of the Invention] As mentioned above, according to the fluorescent lamp according to claim 1 or 2, a wave motion is 
excited inside the discharge plasma by impressing the pulse voltage of a repeat to the external electrode prepared in the lamp 
pipe exterior. Since 254nm intensity of radiation can be made to increase, improvement in effectiveness of a fluorescent lamp 
can be aimed at. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing one example of the fluorescent lamp of this invention. 

[Drawing 21 It is the wave form chart showing the voltage waveform of the fluorescent lamp of this invention, a current wave 
form, or a pulse-voltage wave. 

[Drawing 3] It is the circuit diagram showing the example from which the fluorescent lamp of this invention differs. 

[Description of Notations] 

1 Lamp Pipe 

2a, 2b Internal electrode 

5a, 5b, 7 External electrode 

6 Pulse Generating Circuit 
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DRAWINGS 



[Drawing 11 




[Drawing 21 
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ABSTRACT : 

PURPOSE: To enhance the efficiency of a fluorescent lamp 
to a great extent . 

CONSTITUTION: A fluorescent lamp is high-frequency 
lighted with a high 

frequency voltage impressed on a pair of internal 
electrodes 2a, 2b, wherein a 

pair of external electrodes 5a, 5b are installed on the 
outside of the tube 1 

in positions near the internal electrodes 2a, 2b, and 
further a pulse 

generating circuit 6 is furnished to impress a pulse 
voltage between the 

external electrodes 5a, 5b, and thereby a wave motion is 
excited in a discarge 

plasma. Accordingly the 254-nm emission intensity can be 



increased by 

impressing pulse voltage on the external electrodes for 
excitation of wave 

motion in the discharge plasma, and the light emitting 
efficiency is enhanced. 
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